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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a high frequency switch module, which 
can be miniaturized while maintaining electric characteristics. 
SOLUTION: In the high frequency switch module, with which a high 
frequency switch equipped with a high frequency component, a 
transmission line and a capacitor is laminated and integrated on a 
laminated substrate constituted by laminating a plurality of dielectric 
layers and provided with mutually confronted first and second principal 
faces and a side face linking the relevant principal faces, the high 
frequency component is packaged on the laminated substrate, the 
transmission line and the capacitor are incorporated, the high frequency 
component packaged on the laminated substrate, the transmission line 
incorporated in the laminated substrate and a connection line for 



connecting the capacitor are located on the dielectric layer close to 
the first principal face, and a ground electrode comprising the 
capacitor of the high frequency switch is located between the layers of 
the transmission line and the connection line. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] It is the high frequency switch module which carried out 
laminating unification at the laminated circuit board equipped with the 
side face which connects between the 1st and 2nd principal planes which 



come to carry out the laminating of two or more dielectric layers, and 
carry out phase opposite of the high frequency switch equipped with a 
radio-frequency head article, the transmission line, and a capacitor, 
and the principal plane concerned. While carrying said RF component in 
said laminated circuit board, said transmission line, The transmission 
line which builds in said capacitor and is built in the RF components 
carried in said laminated circuit board, and said laminated circuit 
board, The high frequency switch module characterized by having arranged 
the path cord way which connects a capacitor to the dielectric layer 
near said 1st principal plane, and having arranged the grand electrode 
which constitutes the capacitor of a high frequency switch between the 
layers of said transmission line and said path cord way. 
[Claim 2] The high frequency switch module according to claim 1 
characterized by for said radio-frequency head articles being a 
switching element or a switching element, and an SAW filter, and said 
switching element being diode or the electrolysis effectiveness mold 
transistor. 

[Claim 3] Said high frequency switch is a high frequency switch module 
according to claim 1 or 2 characterized by having the switching element 
which grounds the transmission-line [ which has been arranged between a 
sending circuit, the switching element arranged between antennas, the 
transmission line or the chip inductor which grounds the sending-circuit 
side of the switching element concerned, and an antenna and a receiving 
circuit ], and receiving-circuit side of the transmission line concerned, 
and a capacitor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high frequency 
switch module which deals with a transceiver system with at least one 
antenna about the high frequency composite part used in high frequency 
bands, such as a semi- microwave band. 
[0002] 

[Description of the Prior Art] Development of the mobile communication 
equipment represented by the portable telephone etc. has a remarkable 
thing these days. There is a RF switch used as RF components used for 
this mobile communication equipment in order to switch connection 
between an antenna and a sending circuit and connection between an 
antenna and a receiving circuit. This high frequency switch is indicated 
by JP, 2-108301, A, and it has lambda / 4 phase tracks which have been 
arranged between a sending circuit, the diode arranged between antennas, 
and an antenna and a receiving circuit, and the receiving-circuit side 
of lambda / 4 phase tracks is grounded through diode, and constitutes 
lambda / 4 mold switching circuit which switches a signal path according 
to the bias current which has and flows to each diode. Moreover, there 
is a high frequency switch module which carried out the layered product 
unification of such lambda / a 4 mold switching circuit using the low- 
temperature-sintering dielectric ceramic ingredient (for example, refer 
to JP, 6-197040, A) . Although these high frequency switches deal with only 
one transceiver system, the high frequency switch modules (for example, 
GSM-Glabal System for Mobile Communications, DCS-Digital Cellular System, 
PCS-Personal Communications Service, etc.) (for example, JP, 11-225089, A) 
constituted using a splitter and a high frequency switch so that two or 
more transceiver systems may be dealt with are also developed. 
[0003] 

[Problem (s) to be Solved by the Invention] Drawing 7 is the appearance 
perspective view of the conventional high frequency switch module. This 
high frequency switch module deals with two transceiver systems of GSM 
and DCS, and is equipped with a splitter, two high frequency switches, 
and low pass filters like the equal circuit shown in drawing 8 . The 
laminated circuit board of 6750 configurations which come to carry out 
[ the laminating of two or more dielectric layers ] the RF components 
(diodes DPI, DP2, DG1, and DG2) which constitute these is carried, and 
the transmission line and a capacitor are built in a laminated circuit 
board, and it is constituted. Moreover, some capacitors CGI and CG2 are 
carried as a chip. Although arranged in this high frequency switch 
module to the circuit board in which the resistance in said equal 



circuit, an inductor, etc. are not built in or carried in a laminated 
circuit board, but a high frequency switch module is mounted, suitably, 
these accept the need, are built in or carried and are constituted by 
the laminated circuit board. 

[0004] Drawing 9 is the decomposition top view of said laminated circuit 
board. 1st near [ in which said RF component is carried ] the principal 
plane of a laminated circuit board (the 2nd layer), RF components and 
the transmission line, The path cord way SL which connects a capacitor 
is formed. The 3rd lower layer layer, LP3 and LG3 which constitute the 
transmission lines LF1, LF2, and LF3 which constitute a splitter, and a 
low pass filter were formed in the 4th layer, and the capacitors CF1, 
CF2, and CP6 of a splitter were formed in the 5th layer. As mentioned 
above, since a path cord way and the transmission line were arranged 
extremely in near, when it was going to miniaturize the high frequency 
switch module, there was a problem that desired electrical 
characteristics were not acquired by electromagnetism-interf erence. 
[0005] moreover, the capacitor which constitutes a high frequency switch 
and a low pass filter — the laminated circuit board of the 5th layer to 
the 9th layer — it is mostly formed in a central field. Connection 
between the radio-frequency head article mounted in the 1st principal 
plane of a dielectric substrate, and the capacitor and the transmission 
line which are built in a laminated circuit board is made with the 
external electrode formed in the side face which connects between the 
1st and 2nd principal planes of a through hole (it expresses as with a 
circle [ drawing bullet ]), or a laminated circuit board, and the 
principal plane concerned. The connection between the capacitors CP6 and 
CG6 linked to the switching elements DG2 and DP2 which ground the 
receiving-circuit side of the transmission lines LG2 and LP2 arranged 
between the antenna of a high frequency switch, and a receiving circuit 
by the conventional high frequency module, and said radio-frequency head 
article for example, the capacitor CG 6 It connects through the through 
hole formed in layer [ 1st ] - the 7th layer, and a capacitor CP 6 is 
connected through the through hole formed in layer [ 1st ] - the 4th 
layer, since switching elements DG2 and DP2 are turned on suitably, 
respectively and a high frequency switch is grounded in high frequency 
at the time of GSM and DCS transmission — the connection with said 
switching element and capacitor — setting — a conductor — it is 
desirable to connect for a short distance as it can avoid producing 
resistance loss, when raising electrical characteristics, however — the 
conventional high frequency switch module — a capacitor — since [ of a 
laminated circuit board ] it is mostly formed in a central field — 



connection distance with a radio-frequency head article — long — not 
taking — not obtaining — a result — electrical characteristics — 
improving — making — things — the case of being difficult — it was . 
[0006] As for the components used in the high frequency circuit where 
the above-mentioned high frequency switch module is used, it is common 
to set the value of a characteristic impedance to 50 ohms. Therefore, an 
ideal designs a high frequency switch so that a characteristic impedance 
may be set to 50 ohms in near the frequency of an input signal. Although 
determined by the distance from a grand electrode, the width of face of 
the transmission line, etc. , when it was going to set the characteristic 
impedance of a high frequency switch as 50 ohms while a miniaturization 
and low back-ization of a high frequency switch module progressed, since 
grand inter-electrode spacing became small, in the track width of face 
of the transmission lines LP2 and LG2 of a high frequency switch, this 
characteristic impedance did not obtain a thin kink colander, but, as a 
result, had the problem which resistance of the transmission line 
increases and carries out resistance loss size. Then, this invention is 
made in order to cancel such a trouble, and it aims at obtaining the 
high frequency switch module which can be miniaturized, maintaining 
electrical characteristics. 
[0007] 

[Means for Solving the Problem] This invention a high frequency switch 
equipped with a radio-frequency head article, the transmission line, and 
a capacitor While being the high frequency switch module which carried 
out laminating unification and carrying said radio-frequency head 
article in the laminated circuit board equipped with the side face which 
comes to carry out the laminating of two or more dielectric layers, and 
connects between the 1st and 2nd principal planes which carry out phase 
opposite, and the principal plane concerned at said laminated circuit 
board The transmission line which builds in said transmission line and 
said capacitor and is built in the RF components carried in said 
laminated circuit board, and said laminated circuit board, It is the 
high frequency switch module which has arranged the path cord way which 
connects a capacitor to the dielectric layer near said 1st principal 
plane, and has arranged the grand electrode which constitutes the 
capacitor of a high frequency switch between the layers of said 
transmission line and said path cord way. In this invention, it is 
desirable to make said radio-frequency head article into a switching 
element or a switching element, and an SAW filter, and to use said 
switching element as I0D0 or the electrolysis effectiveness mold 
transistor. The switching element which grounds the transmission-line 



[ which has been arranged between a sending circuit the switching 
element arranged between antennas, the transmission line or the chip 
inductor which grounds the sending-circuit side of the switching element 
concerned, and an antenna and a receiving circuit ], and receiving- 
circuit side of the transmission line concerned, and the configuration 
equipped with a capacitor of said high frequency switch are desirable. 
[0008] 

[Embodiment of the Invention] The example of this invention is explained 
using drawing 6 from drawing 1 . Drawing 1 is the appearance perspective 
view of the high frequency switch module of this invention, drawing 2 is 
the equal circuit, and drawing 3 is the decomposition top view of a 
laminated circuit board, this example — if it is — a laminated circuit 
board — as the radio-frequency head article of a high frequency switch 
— an SAW filter — Resistance Rl and R2 and capacitors CGI, CG7, CG8, 
CP7, and CP8 are carried in diodes DG1, DG2, DPI, and DP2 and others. 
Capacitors CG6 and CP6 and the transmission lines LG2 and LP2 are built 
in, and the capacitor and the transmission line which constitute the 
capacitor which constitutes a low pass filter, the transmission line, 
and a splitter are built in said laminated circuit board, respectively. 
Said laminated circuit board prepares the green sheet which consists for 
example, of an alumina system glass ceramic low-temperature-sintering 
ingredient, on the green sheet, prints conductive paste, such as Ag, Pd, 
and Cu, forms a desired electrode pattern, carries out the laminating of 
it suitably, is made to really calcinate it, and is constituted. In 
addition, the range of the thickness of a sheet is 20-250 micrometers, 
and it is controlled by the use application with a doctor blade method 
etc. After carrying out the laminating of the big sheet in which many 
internal electrode patterns, such as a predetermined capacitor, the 
transmission line, and a path cord way, were formed and cutting to each 
chip size, it calcinates, a terminal electrode is formed and a laminated 
circuit board is produced. On the surface of the laminated circuit board, 
the terminal electrode linked to said internal electrode pattern is 
formed, and solder plating or Au plating is performed and it enables it 
to obtain solder wettability enough. The terminal electrode for mounting 
said radio-frequency head article etc. is formed in the 1st principal 
plane, and the terminal electrode for connection with the circuit board 
in which a high frequency switch module is mounted is formed in the 2nd 
principal plane. Solder printing is performed to the terminal electrode 
formed [ 1st ] in said principal plane using a metal mask, and reflow 
soldering of a PIN diode, a chip capacitor, an SAW filter which capacity 
value was not able to form in the laminating element assembly greatly, 



etc. is carried and carried out to it after that. 

[0009] Hereafter, the configuration of each class of a laminated circuit 
board is explained sequentially from the maximum upper layer. First, on 
the 1st layer, the diode, the chip, and the terminal electrode (land) of 
an SAW filter which are carried in a top face are formed. On the 2nd 
layer, the path cord way SL of the diode and the chip which are carried 
in a top face, and an internal electrode pattern is formed. On the 3rd 
layer, the electrode for capacitors CG [ CP6 and ] 6 of a high frequency 
switch is formed, and he is trying to connect with a radio-frequency 
head article on top for a short distance extremely. On the 4th layer, 
the grand electrode GND which constitutes said capacitors CP6 and CG6, 
and other electrodes CF 4 for capacitors are formed. If the electrode 
for said capacitors CG [ CP6 and ] 6, the grand electrode GND, and at 
least 20 micrometers or more of said path cord ways SL are made to 
estrange and it arranges, they can constitute the effect of stray 
capacity small. If clearance is less than 20 micrometers, electrical 
characteristics will deteriorate remarkably under the effect of said 
stray capacity. On the 5th layer and the 6th layer, the electrode for 
capacitors CF [ CG6, CF4, and ] 2 is formed, and the transmission line 
which constitutes a splitter, a low pass filter, and a high frequency 
switch is formed in the 12th layer from the 7th layer. As for the 
transmission line formed in this layer, it is desirable to arrange 
except for what is connected mutually, so that it may not overlap in the 
direction of a laminating. On the 13th layer and the 14th layer, the 
electrode for capacitors CF [ CG3, CG4, CF1, CP3, CP4, and ] 3 is formed. 
As for the capacitor formed in this layer, it is desirable to choose and 
arrange what is not continuously connected with mounting components, 
such as RF components on top, and the thing linked to the terminal 
electrode formed in the 2nd principal plane. On the layer [ 15th ] 
lowest layer, the grand electrode GND is formed mostly on the whole 
surface. The ground stabilized by this is securable. 

[0010] A grand electrode can protect that the path cord way SL and the 
transmission line which constitutes a high frequency switch, a low pass 
filter, etc. carry out magnetic coupling with constituting as mentioned 
above. Moreover, since the transmission line can be constituted from 
track width of face of extent which does not affect electrical 
characteristics even if it can secure distance with the grand electrode 
of the 15th layer and is a miniaturization, especially the case where it 
thin-shape-izes, about a laminated circuit board when making said 
transmission line into a desired characteristic impedance since the 
grand electrode was formed in the 4th layer, the small high frequency 



switch module of 5440 configurations can be obtained, having and 
maintaining electrical characteristics. 

[0011] Next, other examples are explained. Drawing 4 is the element- 
placement top view of the high frequency switch module of this invention, 
drawing 5 is the equal circuit and drawing 6 is the decomposition top 
view of a laminated circuit board, this example — even if it is — a 
laminated circuit board — as the radio-frequency head article of a high 
frequency switch — an SAW filter — Resistance Rl and R2 and capacitors 
CGI, CG7, CG8, CP7, and CP8 are carried in diodes DG1, DG2, DPI, and DP2 
and others. Capacitors CG6 and CP6 and the transmission lines LG2 and 
LP2 are built in, and the capacitor and the transmission line which 
constitute the capacitor which constitutes a low pass filter, the 
transmission line, and a splitter are built in said laminated circuit 
board, respectively. 

[0012] In this example, the electrode for capacitors CF [ CF2 and ] 4 
which constitutes a splitter is formed in the 5th layer from the 3rd 
layer with the electrode for capacitors CP [ CG6 and ] 6, and the grand 
electrode GND. In this example, since it is the structure which 
sandwiches the electrode for capacitors CP [ CG6 and ] 6 with the grand 
electrode of two sheets, parasitic capacitance is not generated between 
said capacitor electrodes and terminal electrodes of the 1st principal 
plane. Thus, maintaining electrical characteristics, even if constituted, 
the small high frequency switch module could be obtained and it came. 
[0013] moreover, this invention — setting — a laminated circuit board 
— the large grand electrode of the lowest layer to an electrode surface 
product, and an electrode surface product — since laminating formation 
is carried out in a symmetrical form on the basis of the middle class by 
order called a small transmission-line layer and the large grand 
electrode layer of an electrode surface product and an electrode layer 
can be arranged with balance conventionally more sufficient than 
structure, there is effectiveness also in deformation prevention of the 
laminated circuit board at the time of sintering. 
[0014] 

[Effect of the Invention] According to this invention, the high 
frequency switch module which can respond to a miniaturization can be 
offered. This becomes effective in a microminiaturization of a device in 
a multi-band cellular phone etc. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the appearance perspective view of the high frequency 
switch module of one example concerning this invention. 
[Drawing 2] It is the equal circuit of the high frequency switch module 
of one example concerning this invention. 

[Drawing 3] It is the decomposition top view of a laminated circuit 
board used for one example concerning this invention. 

[Drawing 4] It is the appearance perspective view of the high frequency 
switch module in other examples concerning this invention. 
[Drawing 5] It is the equal circuit of the high frequency switch module 
in other examples concerning this invention. 

[Drawing 6] It is the decomposition top view of a laminated circuit 
board used for other examples concerning this invention. 
[Drawing 7] It is the appearance perspective view of the conventional 
high frequency switch module. 

[Drawing 8] It is the equal circuit of the conventional high frequency 
switch module. 

[Drawing 9] It is the decomposition top view of the conventional 
laminated circuit board. 
[Description of Notations] 

1 High Frequency Switch Module 

2 Laminated Circuit Board 
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[Drawing 1] 




[Drawing 4] 
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